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(54) HYDROXYLATED ETHYLENE-ALPHA-OLEFIN-NONCONJUGATED POLYENE RADOM 
COPOLYMER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an olefin-based copolymer excellent in both metal and 
polar resin. 

SOLUTION: This random copolymer is a modified copolymer obtained by hydroxyl modification 
of an ethylene-a-olefin-nonconjugated polyene copolymer, being composed of 50-95mol% of 
ethylene unit, 50-5mol% of a 3-20C a-olefin unit and >0mol% but <5mol% of a 5-20C 
nonconjugated polyene unit, and having the following characteristics: intrinsic viscosity is 0.5- 
1 0dl/g; Mw/Mn is <3; B -value is 1.00-2.00; the intensity ratio of Tap to Taa in 13C-NMR 
spectrum is <0.5; and epoxy group content is 0.01-10mol per 100g of the modified copolymer. 
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(4, 5, 6, h ^ t Kp-fyT-/W v^yuxr - A>?^ 

/u^-u— yu) vvun - u y k. y^a t°y =f 

yu) ^/i/px^A^py k, ^f;uyy yyt^ 

40 (v/^ i^^-yU) i/;U3-r)A^py ^ 

yf;^yy yyt^ (y ^yu>>^ ^=yu) ^ 

/i/px^Av?^py K> -^f/kyy yyf^ (v^y^ 

y^yu->y UVfc*^ ( h y y ^yi^v->7 v?3czz 
yu) v^yuxi - ^Ai/^ □ y K, ^f/wyy uyt^ 

o^^y^yu^th) , v^yf/uv/y yyt^ (4,5,6, 

10 ^f/L"yyi/y ('>^ v^^x^yu-^yu^-uxi 



m 



(7) 



11 

yu) >?^n-^^ □ y K, ^7i=;w>!ii/yt^ 
yuyy uytfx Uy^-yu) y/Unr^vJ^ □ y 

?W^yK, fx n^y*v?zt-yu) 

(-yy- n-<>^ >?:r\-yu) 7x^/u^/u^-r)A^ y ^ 
uy Ks tfx (Sy;? n-<y^ voc-yu) ^yv/u^/m 
xi^ A^ey y* a y k, \?x (is? n-<y^ >?;x-yu) ^ 

Ci^y^^XL-yU) ^fyUiz/Un-ijA^y/N^ K^^f 

A, fcfX (v^ n-:y>$rv>x:-/U) ^7x-/Uy;^z 
?A % fcfX a^>-^ i^zc-yu) y-<y^/U^;U3 

x^a, trx (fy^ u^tisfiSziL-si,) i?,\sz2-jy j^jl 

x^«y Am h*i/? a y h\ trx (y y- D^y^v?ai=. 
yU) (^ y*yxyu*-?- K) v tfx (y 

a^y^^-yU) ^yUxr- ^AbfX (p- hyUniy.X 
/W^h) N t:*X (yy* n-<y^ v?x^-yu) 

( h y y^J-u* ? yxyu*^- % ex (y<^- 

/Uyy- u^y^i/xi-yU) i/yUn - £ ^ ^ ^ n y ^ t * 
X (^^f;Uy^n^y^^x-/U) ^/m-^Av/^ 
ciy h\ h°X (y^f;uy^a^y^v?xn/i,) S^vUri 
xC7Axhdri/^ny K % fcfx ( ^> ?vuy^ a-<y^ 



4#S3¥9- 7 7 8 2 6 
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**-^h) % (ai^vU^ o^^^ >?xl -,U) ^ /U=X 

x^Ay^D |j K % tr^, (pC^yU^^yU^y^ u*<^ 9 *J 
m-yU) y/Unz ?Ay^ a y K, t'X (^a fyU^>^ 
n^y^v^xiyU) yyUa-t^A^oy K, fc'X 

tVuy? □^y^-yx-zu) y/^z^i?^ 
oy K, t*X (y*5vuy^ n-<>^cyxi-yu) i^yUxr- 
^^ n !iK tfX (^^/uy^yUi/^ n^v^^m 
-yU) y/Vnz^^ D y^ ^ (;* ? : vU:7'^yUy' 
y- n ^y ? v>:x -yU) ^/U^x^A^ (y^yxyU* 
10 ^*h) % fcTX ( h y ;*^yUy^ n^y^jn-yU) ^yu 
nx^A^py h\ Vx (rh^f/^n^y^ 
iym-/U) ^U3xr>A^oy K, (^y^^ 
yUv-^ a^v^^m— yu) v^yuxr - Ai/^ a y K x b * 

o y h\ t*X ( h y > vS'U-yy yuy^ n^y^a:- 
/U) vvUxixi r> A a y K&fo 

[004 8 J ^±e«jf«fc:*3^-c\ y^^i?x 

2, 3-*5 £m, 2, 4-g^*^^tr 0 * fc^o \f 
20 /y, y^/u^if^T^^yuSf±, n -. i-, sec-, tert- 

[0 0 4 9] SfciEOiJft^/Uas^^t^^fc 

im«S:ffl^5-it^5, Jb«LfcJ:3fcJBlv 

^ (id . cm) *fctt (iv) x-mztizmivBrn 

[0 0 5 0] 
[ft 2] 




R 

[0 0 5 1] * (II) tp % M(i. MM«xmiVBKo3 
MlWWfcD, »*L<(i^^- v -A, vvuxTxi? 
A^^fi/^-r^A-Cfov, »l:ffS L<(iy;^x^ 

[0 0 5 2] R'M*. «*W^f»^l-6<DiRfb**X 40 
T'fov. ^^/U, x:^yy N n -/o f/U, ^ 

yrnf/K n-y^yy x ^y^^yu, sec-y^^/u. tert 
-y^vK n-^>^/U v -^^-^y^yy, n^^ry/U^ y 
^D^y/U/j:^7;U^l/i, t'xiyy^ y^P^xyU/j: 

[0 0 5 3] 9 >f x/UglC^ LfcK^ 

^ 1 -4COT/y^yuS^5»S L< , ttlO^/USSfcrtt 
[0 0 5 4 ] R l2 , R-\ R 4S ioJ:t/R 16 ^. Si MClfl 50 



(II) 



^^-f u-zb^ r-trr y h y yx/u^ ^ h 7 

t KDt7f/y ^v^-yy x t'XzcXiyyy^^^^tf 
^>ix5 0 Zti^cno t,7xx/i,, -^y^/y, 7yh7t 

[0 0 5 5 ] mb^7 y -/US(i, y y^. * 

t°/y x y^yy, ^^ryyy x ^y^a^^fv//y % ^^f^yy^ 
/-/y % Kfy/i/, r-YxT'>/y, //yxK/y-yy^ 7^-7 
^/^t'^T/U^ryUS ; /U, yn^nyu^ ^y^a 



(8) 
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'K ^f^7x-/K t°/U;7:x:x/u x \fy^- 
a-£fzl*0—ty?-jV y t^/V+y^/V^ T> hy1z 

T y -/US* £f<0«*lK?-»rtS 1-20 comikfcmm ; 
hy>f/^>y;K hym^yU^y/K hy^^-yu^ 

[0 0 5 6] x l &J:t>*x 2 tt % *»DK^ AD^yg 
flf^-fta* i~2 o^ft7K^S(c/NDy>^^a^ L 

[0 0 5 7]8^tfitLTIt tKn^i/J, ^ 
^>g, y^S*zS s ^^/Vy^y^is^ ^^^/U7x 

[0 0 5 8] >fd-»>f«iLTit Me«Mft«tt 
K h!J7/l/tD^^y^;U7t^h N 7xx/U 

h y -f yyf/^yfy^/1,7^^^ k d/u^^ 

/U7 ^*" K ^^7/Utn^yf y^;U7^^~ h 

[0 0 5 9] ^tlbO?^ />ny^Jfctt«j||i 
1 —2 0W^k7K*ST*>5wi:^i?* Lt\ Y 
tt, 1-2 0^2ffiO#Hfc;7K*S, ^3B1S 

1-20 ^ 2I(0/no yyft^f S% 2 ffiO 
2lOf;U-7nr>A^f5, -o-, - 
~ S -SO-, -S0 2 — N R 17 — x • 
-P (R 1V ) -P (O) (R l7 ) -BR l7 -| 

fctt-A! R l7 — CfcftTU R IT f4**flR-^, /Noyy 
ffiH 1 , M*fl(-T-ft^ l -2 0<o£Hfc;ic*S. MMK-Ttt 
^l-2 0^Nay>fkJ»ft**fi) «r*U A»^{C 

fvu-1,2- a^-i^ U-h'J^fi/y, 1,4-^h^ 
^U">\ 1, n^*isV^ s I,4-*>^ a^^>u> 
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10 



20 



30 



40 



50 



tutor a,*\s^& s isy*-,x,s^is^ s isy^-^ 

-1,2- xfuy 4 ^ 7 y- ;U7/ ^ l/y5;ii ^ i 
W^»^l-2 0tO2l^fk*il ; ^aa^^L-v 
4 ifO±gB^*«^ 1 - 2 0 O 2 iffiOSWbfc^fifi* 

>\ v^y^Uv-yu^ ^ifyus/yi/^ ^ (n-^n 
tVu) v/yi/y, is (i-^afcVu) >>y uy x ^ 

^^/u^>yu> % v? (p-hyyu) i/yu>^ v (p-?u 

/M,2-y^y/K ^ hyy^^yu-1,2- isis^/vfj:^ 
(OT/u^r/U^v-y /u x T/U^/UT y — /Ui^i/y /u x 7- y 
^yyy/uSi^2i^^f^S ; ±f5 2flfi(7) 

y/uvx^A^s/^Tfe^ r*^ mutmm<D 
ABy ^ «*«^-»^ 1 - 2 0 <D«{b;jc*s, 0} 

[0 0 6 0] w0 9*>2«<0^r>r**fl-S*fcfi2fflB<^ 

T/u^r/ur y — /vis i) u> x r y — /uvy i/>-e$> 
[0061] KTiciB-iftac (id -c**tL«a»^ 

{1- (4-7 ^-/U^ >r^-/u) } -fy.Mis? 
* V b\ rac-i/y ^-/VisD ;V-\f* {1- (2-^^/1^-4-37 
^- /U ^ } ^ 3 -^ A ,^ ny h% rac _^ 

^f/UVyi/y-^ {1- (2-y^/U-4- (a-^-^^ 
/U) ^Vt^^/U) } ^ 3 -^^d!J h\ rac-^y 
^/VistJ Ix^-trjx {1- (2-^ ^-/U-4- 
-TV^-zU) } ^ 3 ^^^ D i) rac-v^^/u 
'^^"^ {1- (2-^ ^/u-4-(l-T> hy±~/v) 
-Ot-sv) } is/Vzi-Z^is? a y h\ rac-i^y^/u 

*>y yy-t'^ {1- ( 2 -^ ^/u-4-(2-r> h^ir-zu) 

^ >^-/U) } ^n-^^nij K% rac-i^y^/U 
->yi^>-fc** {1- ( 2 -^ f;H-(9-7> h^irxiyu) 

v-yuv-tf* {1- (2-^/U-4-(9-7xtyhy;U) 
^ >X -/U) ) h\ rac-^y^/U 

->y u>-t'x {1- (2- y ^-/u-4- (p-y/vj-uy 

/V) ^ >f-./b) } vvU=r- ^i,^>7 a y K. rac~v^ 

{1- (2-y^/u-4-(^v^^/u^-n 

yfx/U) } ^uzi - $J±is? u y K s ra 

c-^f/U«>yu>- t ^ {!- (2^fyM-(p^PD- 

^^i— /u) >-r-'-/b) } ^3 - tyJ±is? a y h\ ra 

c-y^f/^>y U>-^ {J. (2-y^u-4-(m-^ aa 

^ } - H7 a v?>7 0 y h\ ra 

c-y/f/u->yi/> t ^ {1- (2-y^/U-4-(o-^ an 



m 



(9) 9 - 7 7 8 2 6 

^ W « f ** ^f^J , ****** (2 -^ 4 _ , 

: (p ~ h9 ?li!?r* ] — ^^u> » ^^7,r; 

1:^777* <j- <^-<-<°-^> {1 - (2 -/^: , 

•>^>^ (1- (Hf/H-(o,o'-^f^7x= e , °' M 

✓ y rac 10 0 6 2] rac-y^f uy-t^ {1- 



rac- 



,U) ^^u) , ^«^^ BSK . rac-^ ^f^^y-w {1 - ( 2 -^^-4- (9-7,^ 

r y7 !::' 7^ } ^==*^»y ^-e* a- ( 2 -^^-4- (9-/,; 

7 K (I" (2-^,U-4- .^j ) ,. 3 = ^ nn , rac . 
/rw ^r'V rac 30 ^HH^W (1- (2-^-4- (p-yivU* 

~T1ZZT*1 ' = ^ ^^->y {1 . (2-^^-4- (2.3-^^ 

»-*^y u>- t '. {1 - (2 -,.^. 4 . 7M , ^^^ij^i ; 

JZJ*\. ^ZTTSt^f"? ^ r*r9*+A,i,» U>- t '^ {1 - (2-^^-4- (2 , 



-^->y U>-t*^ (1- (2-^ 7 = =./^^ 



7" - rac-^^UV-e-^ ( 2 ^^u-4- ^ D y K> rac-^^.>y uy-f, {1 _ (2 -^ 

^Jt^^^ 1 ^ 3 = * A '^ B y ^ -c ^,-4- (2.3-v^oa^^u) ^ V^u) , ^ 



(10) 
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{l-(2-:n5vu-4- (3,5-^^ a □ 7xr:yU) ^ >x — 
yy) } iz/Uai^A^Di; h\ rac-v>>f/l/yy 
-t*.X (l-(2-^^/U-4- (2-yn^7oi-yU) <<< >^r- 
yy) } ^asjA^o!) K\ rac-^f-yUyy 
-t*^ {l-(2-:**7U-4- -yu) >f 

yy) } h\ rac-^f/I/y^uy 

-f^ {1- (2-^?vU-4- (4-/d^7x-/U) ^ 
yy) } ^/Un-^Ay^ny h\ rac-y^f/Uyy uy 
-f^ {i-(2-^?vU-4- /u) >f 

yy) } ^/Unn^A^ct) K\ rac-y>f /Uyy uy 
-fc^ (l-(2-^^U-4- (4-hy>f;k>ij/U7x- 
M } ^3-!)A^D!j F\ rac-v^ 

^vUy-y U>t^ {l-(2-n-y J 'n > 
T^yy) } y-^i^n y h\ rac-y^fvUy-y 

(l-(2-n-^n fcVu-4- ( 0-^:7 ?vy) ^ y-^n 
yy) } «//I/3z^^d!J h\ rac^^f/uyyuy 
-fcT* (l-(2-n-ypt°/M- (2-^^/U-l-^^^-/u) >f 
>^-yy) } ^-r)Ay^ny h\ rac-v>^fyu>> 
y U-V-tf;*. {l-(2-n-^n 

-O-X— /t-) } ^n-^A^py K\ rac-vV^/U 
v-y l^>-t7 {l-(2-n-^n tVu-4- (9-T>h^ir^ 
} i/yUzz - £ A;yy- □ y H\ rac-v 5 ^ 
^/Uv-y IxV-tf* (l-(2-n-7'ntVM- (9-r7^y 
hy/U) } ^/U3r;^^Dy K\ rac - 

is* f/Uyy UV-tf* (l-(2-i-7 P ntVM-7x-/l/ 
-f^X—yU) } ^3-^A^ay h\ rac-y^^yy 

->y uy-^ (i-(2-i-7'ptVu-4- (a-ry^/u) j 

} ^3-jA^ny h\ rac-v^^^/Uv^ 
y U-y-tf* {l-(2-i-:/a tVU-4- (0--^ 7 ^ /U ) ^ 
7^/y) } v/;l/^-f)Ay^ n y K s rac—y^ ^yUy^y 
•^^^ (l-(2-i-yne/M- (8-y<^vu-9-^-;7^ 
M } ^3- y*jUv?y- a y K s rac-y?^ 

fyw>yi/y-t^ {l-(2-i-y^i=i tVu-4- (5-Tir-t-y- 
y( y^-yy) } ^ 3 -^y^Dy h\ rac-v> 

^f/uyyi/y-t^ {i-(2-i-^n tVP-4- (9-ryh 

y^'-fc—yy) } wun - r^Av?^ □ y h\ ra 

c-^f;uyyi/y-^ (l-(2-i-yptVu-4- (9-7 
x ^yF!jyU) >f >-r - /y) } i/yu=3 - ^ A*y^ □ y 

h\ rac-y^f/uyy uy-t^ {l-(2-s-:/^vu- 4-y* 
x^;Kyf-/u) } ^zi-^^^ny h\ rac-v 5 
^f^yyi/y-t^ {l-(2-s-y^/U-4- 

-< >f- /U) } y/Uu^^Ay^ny h\ rac-->V 

^-/uy-y u^-tr* {i-(2-s-y^-/u-4- (0-^:7^) 

^ — /U) } -y/Uar^A^^ny K N rac-y^^/U 
*>y l/y-t7 {l-(2-s-:/fvU-4- (2-^^/u-i-^>-^ 
/■0 4 >7-/l^) } y/i/n - r)i,y'>7 d y K\ r a c - 
v^^f/uyy uy-t'7 (l-(2-s-yf/M- 
7 ^ /U ) 4 } ^□-^A'/^ny K, rac - 
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rac- is ^ 



^f/^yuy-t^ { i-(2- s ->^ /U -4- (9-TVh 

^fyfz/u) } ^z^^cy h\ ra 
c-^fyk>yi/y-e7 {l-fc-s-^fvUM- (9-:7oc 
^>M/U) -Y>7^yy) } ^/Ua = ^ A ^n y H\ 
rac-S>p«*vU->y l/y-t'7 {l-(2-n-^<>^/u-4-7 ^ 
— /W >X — /U) } yVU ^rnjAy^^ n y h\ 

{l-(2-n--<y'^^-4- ( a - 
yy) ^^- JU) , ^ 3 -^ A ^ ny h% rac-v^ 
^•/Uy-y uy-t'7 {l-(2-n-y^yu-4-7^-/y^ >^ 
10 -/U) } ^ 3i ^^ny h\ rac- y^fvuv-y u 
{l-(2-n-y^-/U-4- (a-^^^yu) ^yf- 
;U) } y/U3r^^ D y K> rac -^f /U yy u:/ 
-tf* {l-(2-n-^^/L--4- (/3-^y^^yU) >fy?z 
yu) } y>3-^ y ^ D y K% rac-^f/uyytxy 
(l-(2-n-yf;M- (2-^ ^/u-i-^y ^ y y) ^ ^ 
T^-yy) } ^ 3 -r>A^ D y K % rac-^^^yy^y 
{l-(2-n-^/y- 4 - ^fy 
7--yy) } ^3-^A^ny h\ rac-y^^^yyv- y 
{^( 2 -n-y^/U-4- (9-7yh7t^/U) >f 
20 y-T^yu) } ^-^A^py h% rac-^^^yU^y 
y i/v-t^ {l-(2-n-^^/u-4- (9-7xty h yyu) 

yy) } □ ]) h\ rac~iyy<^yy 

v-y uy-f* {l-(2-i-y^yu-4-7^^yy^y^- 
yu) } ^^^A^py h\ rac-^^yyyy 
-t^ (i-(2-i-^yy-4- (a-^^^-yU) 
/u) } ^3^^ D y K> rac-y^f/uyyuy 
-t^ {l-(2-i-y^yU-4- (^-t-^^yu) ^y^r- 

} y^yU^-v-A^^ny h% rac-y^f ;^>y yy 
-tT* {l-(2-i-^yU-4- (2-^ ^yy-l-^h^^/y) ^ v 
30 x^yu) } yy^r^A^py K% rac-y?^ ^yyix y 
(l-(2-i-^yy-4- (5-7^^^^^) ^ 
} a y h\ rac-v^^^yUy-y 

U-y-fcT^ {l-(2-i-^^-yU-4- (9-T V h ^ir^yU) ^ 
y-r~/U) } v?/^-^^ u y h\ rac-^^f/Ui/ 
yu>-fcT^ {l-(2-i-^yU-4- (9-7xfyFy/U) 
^y-^-yy) } ^un-r)A^py K, rac- y?> ^yU 
isV {l-(2-^7f--<>^/U-4-7^-/y^>^ 
-yy) } yvUa-^Av^a y K, rac-^f;^>y y 
y--fc*^ {l-(2-^^-t>^/y-4- (a-^^^/y) ^ >^ 
40 -/U) } yvyn-^Ay^ n y K, rac-y 5 ^ f/^> y U 
>-t*y^ { l-(2-n-^^yyU-4- 7 ^ — >-7-' - /y) } 
is/U=i=. a y h\ rac-y^yt ^yu->y uy-^ 

{l-(2-n-^^>>/U-4- (a-^^^-yu) >f V-r-yy) } 
^n^r)A^ n y K, rac-^f;U7x-;U->y uy 
-tf* (l-(2-xf/U-4-7 x ^ yf- ;U ) ) ^, Uz3 
^v-Ai/y-cy K N rac^fyU7x-/uyy yy-t'7, 
(l-(2-3i^/U-4- ( a >-^ T ^ /U ) ^y.^-^) j ^ 
3 "^^ D y K N rac-^f;U7x-yUyy yy-t' 
^ (l-(2-3i^yu-4- (9-7yh7t-/U) ^ yf- 
50 yu) } y^/Ua-^AyJ^ay rac-^ f^7x-/y> 
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->y {i-(2-^^/u-4-^^-/u^>^- 

/W) } S^=i = r>Av^ n y h\ rac-v^m^/U^y U 
V-t'^s { l- (2-^l^/u-4- (a-t-y^/u) >fyr- 

/I/) } ^/l^-r> A ^ n y ^ rac-v^^ai^/U^y U 

V-f* {l-(2-^/U-4- (9-T> h7t=/P) 
~/U) ) v?;^^r>A^D!j K. rac-S^^n/U^y 
U^-tr* (l-(2-xf/u- 4 - (9-7xfyFy/U) ^> 
^-^) ) ^3 = >A^dJ K> rac-v f 7x-;U-> 

7^=/^) } y/^^^Ay^ o y K. rac->^U>-fc* 
H\ rac-^fuy-t^ { l-(2-^^yu-4- 

/U) } ^/U=z- trj^iS? □ y ^ rac^^u>--b* 
^ {1- (2-^/1-4- {a-Ty^-jU) J^-su) } is 
/U=x-r>A^^c y h\ rac-rc^-u>-h^ {l-(2-n-:T* 

X 1 X 2 
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*ntf/l~4- ( a -^=p, u) , ^ yU=r _^ A 

v^ny f>\ rac-v^^^/uy/ix^yu-t:'^ { i- ( 2 -^^- y u 
-4-^*— >x~/U) } >?/U=i-£ □ y K N r 

ac-^^^/uy/u^/u-t*^ {i-(2-ai^/u-4- ( a -Tz7 

j>sf~/l>) ) ^3-^^ D ij Ks rac-v? 
^ ?vu*Vu ^ |fx { l-(2- n -yn fcVU-4-7 a -yu^f 
} y/l/3-^^a!j K&ifo 

[0 0 6 3] ifc±teoj:7^^yu=r^^A{t:^(c^ 

[0 0 6 4] *«wcf4, ±BOJ:5*»Allfb** 

a "^>ft:^fe^. Journal of Organometallic Chem. 288 
(1985), 3163-6711. 3 - n ?'<OTFttUK4*MftO, 320, 

762 #w«w»«c»i:T«!ai-5ri^-c#s 0 

[0 0 6 5] 

[<b3] 



R" R 22 V M 7 


R 22 R 23 


O^* 11 R 2L 




R 2 * ^ Y ~"~ 


R 24 



[0 0 6 6] it (III) ^, MM:, A9)n*S«IVB8i<o 
[0 0 6 7] R 21 *Jj;UtR"tt. S^lC(^-T-tS/io 

1 - 2 0 ?>^{t;*iStg, K^^f-Stas 1 ~ 2 0 <tvn d y 

[0 0 6 8] Jlffclftini, HulBxt (II) kmm<D, 

^JS^, KSfW^F"*^ 1 ~ 2 0 CO^itTtC^S, 

[0 0 6 9] ^mstLtll, ^/u->y/u, 7 

y/K ^^^=^v-y^^i*(or^k7k^g^->y /u : 

y/K h y n^dr->yu->y h y 7 :c -> y 

h y M/i^y/K h y ^»-7^->y yu^i-oH^ 
fbfcfgB&vy y /u ; h y ^ ^/u->y /n— <r/u?£i?<Dm 
y /u-co-> y /n-f/P : h y p< ^yu-> y yu 
>f-/i"S:if<o^-f *«»r/u*/us ; h y >^/u->y /u 



( III ) 



[0 0 7 0] riX^Op^R^'li, ^MilT'fc^r 

[0 0 7 1] R^ioit/R 2 *!*, SlMcm— CtR/jro 
-C<^Tt,J;< N ^«K^tA5 1^20 ©7/i'*;i'S«r^ 
SffcfftKfiiftfe-j&ia; (ii) ic0ij7P:L.fct>coi:|^<|| 

[0 0 7 2] r*l,e>^9^R 23 {i. 2f54fc(i3^T/u 
*'l-mX-bZ>ZbtmtL^\ R 2 «I2. 3fi 

40 &&&SA,v^xi>±\,\ x 1 jsiu'x 2 (i, £^^(c(51 
-Ct*/ioTv>TtJ:< > WES (II) (c*i(t5X l 

[0073] Yd, flutes: an icjsit-sY tisj«-cfc 

«>o WT(C±IE-^it (in) r-^^nsiis^^ 

^WA^^esj^Tp-f, rac-y^f/k>lluy-f^ d 
- (2,7-^>^/H-i^/u^ Vf^-/u) } vvU3-?a 
v?? a y K, rac-^^f/u->ij uy-fx {1- (2, 7-v 1 
^f/M-n-7ntVKVr=/W } ^ r> J* W 

ny K, rac-y>f;l/y|J yy-f^ (i- (2,7--^^^ 
50 /H-i-7o t'/u-f ^t'^/u) ) ^3si)i;;^ a y 
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h\ rac-v^y* ^/y->y l/y-t^ {l- (2, 7-:>V 
n-^fvU-f ^) } ^ n y K> rac- 

^Vf/^yi/y-t^ {1- (2,7-^>^/U-4-sec-^f : - 

{1- (2, 7-i/y* f/M-t-^f/U^f 
~/y) | ^^^A^ay h\ rac-^f/l/i/y U 
V-fc** {1- (2, ^-/L-4-n— O^/U-T >x = 
/I/) } ^3^r)A^n!) h\ rac-v^^^/Uv-!; U> 
-tf;* (1- (2, f /U-4-n-^^;/yU^ yf-/U) } 

i/i\szzL- ?2±i/? u ]) h\ rac-^^^/U^-y Uy-fcf;* 

{1- (2, 7->?^^/U-4-^^D^^ri//U^>^-/u) } 
V?/Uz3- r>Av?^ □ y rac-v^^^/Uv-y 

{1- (2, 7-i/>f/W4-^ n-^vvy-f 
/y) } ^^-^Ai^^py h\ rac-^^f/Uv/i; 
-t'y* {1- (2, JV-\-7^- jVz^^-;V^ lsy*z=- 

M } ^3-<)A^D!i K N rac-v^ ^/y^y y U> 
^ {1- (2, 7-i/>^/l^4-^^c— /Uv?^ a/y^ ^/y-f 
y^pp/y) } y/Un-^A^^ u y K. rac -yy^/y>y 
yu-V-fcf^ {l- (2,7-y>f/H^PD^fMyf 
} y/l/nzr)A^ D y Ks rac-^f/Ui/yi/ 
y-fc 0 * {1- (2, 7-yy*^/y-4- h y y ^/y-yy /u^ ^ y y 
-O-^/U) } ^-^A^cj) h\ rac-i/^^yu 

-yy {l- (2,7-^^/1^4- b y y^/y^ya^ 

~» ^/U>f>"7 f = /U) } i//^x<)Av/^Dij h\ rac- 
^x^yy uy- t 7 (1- (2, f-/M-i-/n t° 

/U-f } ^/U^-^Ay^py h\ rac-iy (i- 

^ntVu) yyi/y-t'^ {l- (2,7-^^^-4-1-^0 
fcT/y^ y^pz/y) } >?/Un - ^Av 5 ^ a y h\ rac-^ 
(n-T/fvy) y!)i/y-^ {i- (2, 7-v^ Tvu^-i-:/ 
p tVK yf ^/W) } ^n-{7A^Di) h\ rac-v^ 
(y>7 n^^y/y) yy yy-tf;* {l- (2,7-v^^/y- 
4-i-y n tVi~f y-^-/y) } ^/l/3-r>Ai/^ n y K\ 
rac-y ^/U^^-yUv^y u>--tf^ {i- (2, 7-v>y< ^/y- 
4~i~:/n tf/y>f y^zz/u) } y/^-^y^ a y 
rac-^f;l/7x^>y uy-f^ {l- (2, 7-v^ ?vU- 
4-t-yf yf^/P) } ^p-^Ai/^ny h\ ra 
c-^7x=/US/J uy-tr* {i- (2,7-v?>*?vU-4-t-:/ 
5vy-Y y^pz/y) } i;;Up-r)A^ D y h\ rac-v 5 ^ 
x-yl,yyi/y-f7 {l- (2,7-^y^/y-4-i-;/o tVy 
^>X=-/U) } y/U^-r)Ay^ o y h\ rac-v^x.- 
^>^>t^ {1- (2,7-^y^/y-4-^^/y^ y^rzz 
/U) } ^p-^A^ny K, rac-v^ (p- h V ;U) y 
y U'V-fcT* {1- (2,7-v?^f/U-4-i-/ne/Kyr- 
/U) } y/Un^yA^^ a y rac->? (p-^PP7x 
— /U) yy L/y-t'^ (1- (2,7-v J ^f/U-4-i-/atVU 
-T>"5r-/U) } y/^-^Ay^ a y h\ rac-v^?vU 
v-yu>-t^ {1- (2-yf;M-i-7 P nt°/U-7-xf/!/ 

>T^^/U) } y;Up- r^Av^/ □ ^ K 
rac-y^f/uyy uy-t^ { 1- (2, 3. 7- h y y^/y-4- 
3i^/U^ >y='-/u) } C//U3 - u y h\ rac-v/ 
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^f^yyuy-h^ {1- (2,3,7- h y^^/U-4-n-^n 
bV^>x-/U) } v?/U=r-^Av?^ay K. rac-z^yt 

f/^yi/y-t'7 { l- (2,3,7-hy^f/u-4-i-yDf 

/I^Vt^/U) } v?/un- ^7^v?^ a y K N rac-v^^ 
/yyyyy-t'X ( 1- (2,3,7-f>y^^/U-4-n-y^/U^ 
y^zz/y) } ^3-^A^py K, rac-v^fvuy 
y uy-t^ {1- (2, 3, 7- h y y^ fvU-4-sec-:77vl~f > 
7*zz/y) } ^p-r^A^ny h\ rac-v^^/y^y 
U-y-tf* {1- (2, 3, 7- h y f/H-t-T'W yjrzz 
10 /U) } y/^pr)A^ny h\ rac-^ f /k>y yy 
-t** {i- (2,3,7-hy^f/M-n-^yf/Ky^- 
/U) } u 9 b\ rac-^y^/yyy yy 

(I" (2, 3, 7- h y yi fvU-4-n — ^v-/U-Oxp=. 
/U) } ^/l^-ty-Av^cz y rac-^f/uyy yy 
-tf^ {1- (2,3,7- h y >^/u- 4 -.>^ a-^vvM- >^ 

^/y) } ^pz^py h\ rac-^^^/y^yy u 
v-t*^ {l- (2,3,7-h y ^^M^f/uy^p^^i/ 
/y-r >x=./y) } y/up-^Ay^ □ y k. rac-v^^ 
/yyyi/y-^ {i- ( 2 , 3, 7- h y y« ^/u-4- b y > ^/y 
20 i/y/y^^/y^>^-/y) } >vyp2-r> Ai/ ^ a y h ^ 

rac-^yi^/yiyy l/y-^ { 1- (2, 3, 7- h y y ^-/y-4- 

h y ^^-/yfyo^i/^^u^>^- /U ) } ^ /U;:i _^ A 

iy^ny H\ rac-^yyi ^yy^yy i/>--t^ {l- (2,3,7- 
h y * ^/y-4-^ ^^/ypc^/y^ V^'^/U) } e^/yrr- 
^^^^□y K. rac-i/y^^/yi/y U>-t*y^ {l- (2, 
3, 7- h y y^ ^/y-4-7 oi— /y^y" a/y ^ =f~jV^ 

/y) } y^p^^Ay^ay h\ rac-v^y ^/y^y y 

{1- (2,3, 7- h y y^^-/y-4-y- tp/y^ ^/u^ 
/y) } v?/y=3 - VM.i/? n y h\ rac-^^^/yi/y y> 
30 -tf^ {1- (2, 3,7- hyyi ^/U-4-i-^ n tVl^f y ^ =. 
/y) } y/Un- 7 Ay^ a y K, rac-v? (i-/ot°/U) 

yy uy-t-7 {i- (2,3,7- b y ^f/w4-i-/D e/y^ 

y^^/y) } ^/yn^r>A^ay k; rac-i^ (n-^ 

/y) yyuy-t^ (1- (2,3,7-^^^-4-1-/0^ 

/y^>X-/y) } ^Up-ijAy'^ny h\ rac->? 

^o^^rv^/y) yy uy-t^ {1- (2, 3, 7- h y ^ ^/y~ 

4-i-7 p PtVKyf-/i/) ) ^/Up-^Ay^py K. 
rac-^f/U7x-/uyy yy-t'7; {l- (2, 3, 7- h y y< 
f/M-i-ynt'/Kyrp/u) ) 3 - r> ^ u 
40 y h\ rac->f/U7xP.;l/yy L/y-t'^ {1- (2,3,7- 
M^f/H-t-yf/uyyfpyu) } vvy pj pp. ^ A 
^ o y rac-y ; 7xr-/uyy Uy-t'^ (l- (2,3,7- 
h y ^ ^/y-4-t-y ^/y-f y-r pp/y) } iy/ypi-^^^ 
^°y K,,rac-y7xP/Uyyi/y-t^ {l- (2,3,7- 
M^f/H-i-7 p PtVKy7-^) } >?/ypj-^A 
^ n 'J rac-i/7xr-/uyy yy-t'^ { i- (2,3,7 

-hy^f;M-xf/Kyf-/u) } y/Un-^Av/^ 
oy h\ rac-v^ (p-hy/y) yyyy-t'7 {1- (2,3,7 
-hy^f/!/-4-i-7 J nh>y>f- / u) } .y>3p 7 A 
50 -y^ay rac-iy ( p ^dd7xp/1^) yyyy-f 
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X { 1- (2, 3, 7- hi) * ^/U-4-i-7°n tVU-f >t=-'- 
/V) ) ^Un-f>Av?^ n y K, rac-v^^yUv-y /U- 
tT^ (1- (2-^ tVu--7-^ ^vl^f 

/W) } vvu-=i = .?Ai^9vK rac-i^y fvU->y/U- f 
^ { 1- (2-y ?vU-4-i-:/n f/U-7-p< fvu-f V^"- 

/U- fc'* {l- (2-^ ^/u-4-i-^D tVU-7-> >^ 
-/U) } iSfrzi- ?A-t'J* Uf^X/UKI-b) , rac 
{i- ( 2 -> ^/U-4-i-7*n fcVu-7- 
^ ^-/U^ V^/U) } ^A-f^ (p-7:n:=.vU 

h) , rac-v^fvl'ixy/U-tf;* (i- (2-> 
?vu-3-p< f/H-t-yo fcVu-7-p< 5vu-W v^-zu) 

= = <?J**S9 u y K, rac-v^^vi^y/u-t';* {i 
- (2-xf /M-i-Zn /H" yr-yW) } 

;U3 = |?A-;^dJ) H\ rac- i>> -> y /W- f ^ { 1- 

(2-7 i=/H-i-7n tf;H-^ f/K Vr=/p) } 
/U=I — "7-^ ^^ D y K, rac-f 9vl^> y /U-tf;* (l- 
(2-^ f /H-i-7"D f >r=;u) } ^^r* 

R 34 X 3 X* 
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* = 7Ay^ap K, rac-v 5 ^ fvU->y /P- 1*^. {1- (2- 
A^^nyK, ZtHb<V<PT\ 4mzi-ya \f,v, sec - 

[0 0 7 4] *?g0jT-|4, a*ffifai^«{k-S-fft07 
-fcSffcriJ/ltj&fifc^-t LTffl^^ttSAS, RS£7t(4SgJ 

it. 4 >7>mmm>h&to<DXfeiztiLiiVfm¥-4 - 

2 6 8 3 0 7*&«|cE*$ixr^5*telCJ: ^^fig-f 

[0075] fcic, -tt* (iv) -cat jms 
**iwo^rtMH-3. Tie-just (iv) ^asjisa 

&&Rik&mt. EP— 549900 ffciTOt^- 

2 0 8 4 0 1 7-§-(CfB«$tV7t{b^#)T*fo5„ 
[0 0 7 6] 

[fc4] 




[0 0 7 7] St (IV) M(4, JigHttllglVB&OS 
^Jfcl^7=9Affc»), l_< (4vvl-=i = 

[0 0 7 8] r 3 M4, evmcbb— ets/iot^rtJ: 

<, '^yvff, jffSKlt ttJRffil^-* 

fctt**^^, MXJBT-Stt' 1-10, u < «c 1 - 

4 07/^/US, ^i&^&aU - 1 OCO^ayvffcr 

^Igf»i!6-10, L< I46-8CD 
ry-/us, -NR 3 ° 2l -SR» -OS i R 3 ° 3 , - 

5 i R 3 ° 3 Sfc(i-PR 3 ° 2 s CfcfcL, R 3 °i4, « B y 

#4 U< l*»*JjK^ % MKR-T-ftdt 1-10, 
L < (4 1 — 3 cDTA-*/ug, ^ fctt&jfcflR-Hfcjjs 6 
— 10, #£L<i46~8coTy-/ug) fcij*-*-. 

[0 0 7 9] R«~R»"tt v EVMCH— CfcHfcoTl^ 
Tt>«fc<. sfiteR 3 'i:IHiiO^^SArli55r^L. -*i 

t,coR 32 -R 3 «r-7F$^5Sco^t,r^«-r^'>/i< t 
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(IV) 



[0 0 8 0] X 3 tSj^X 4 J4, EVMOSI— 
TV>TtJ:<, **JR^ «*]*?■»# l ~ l o , 

l < it i - 3 cor^dr/L.g, mmm+m> 1 - 1 o , » 
o, »4L<i±6~8cory-/us N «*wflRai6~ 

10, »SL<|±6~8(D7y-/^i/I, /^^^ 
&#2 — 10, &$. L< (42— 4 07;^=.;^ ^gf 
Iffti«7~4 0, »*L< 147-1 0cOTy-/UT/U 
*^S, »*i«^»*s 7-40, »4U<(4 7-12cO 
7 ^*^7 y -/i^S, K*ffi[-7-ft^ 8-40, if * L- < 
148-1 2cory-/WT/W>7-=^S, OHfiSfcli^a 
^>J^^-?r*-r o Z(4, 

[0 0 8 1] 
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R 40 
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39 
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39 ) -P (O) (R«) - s -BR 39 -£/il4-A 
[0 0 8 3] fcfc'U R 39 fcJ;u:R- 0 (±, ZvMclU— C 

£f>iF-&7)5 i ~ ! o , ft £ L < (4 1 - 4 cOT/u*/ug x <j$ 
{C^^vL-g, p^J^i^ 1 — 1 0 ©7^tD7;K;l/ 
S, #4 L< (4CF 3 g, 6 ~ 1 0 . 

u< ii 6-8 cor y-/us, «*BW6-io©7 

if 4 U< 14 1 — 4<OT/u=: 
U < (4 2 - 4 C07/U^/W£, ^fSfJJ^&tfS 7-40, 

f&t. l< is7~ i o<D7v-/uT/u*sum, mmm.+%t 

755 8- 40, L < (4 8 — 1 2 cor y — /isTfrtr-ju 
3&ftkMfW-.^F%Lfr 7 — 4 0 , 7~i 2©7;WJf/U7!J-/u 

[0 0 8 4] StR"tR«t|t -ttl-Ptl^fte,©* 
-S-T'S^i t t{cgtSrJB/$LTfc«fct\ M« 14, .ir^ 

^, ^/l^=?A£fcl4*X$r7j*U #SL< 14^31 
[0 0 8 5] ;-f, ±.&<OT/l>*r/l'gi-tm;Mtt(0-£tL 

So 

[0086] msE— tea: (iv) -catsfiafk^-fcco/j:** 
31 «4, 5H,Hzmtx-hL %.mm*m'> i ~~ 4 <dt /u* 

/t-£T*fc«J, R 32 ~R 38 (4, IV^W-Ctft/ioT^ 

^t-fcD, x 3 fciu^x* 14, evmcw— et>&&o 

XV^Tt)J;<, j^^/^^^^s i ~ 3 cor /u^- /US 4 fell 
^ny^fj)!), ZI4, 

[0 0 8 7] 

[ft 6] 
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39 
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39 
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40 
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40 



-T^fotV^tJ:< 1 l->. 4 OTA- 

*^«*fctt**JBl-7-T?*>9, X 3 fciatx* (4, I,n-T 
ilfc^USC^-T-fc'?, ZI4, 
[0 0 9 0] 

[ft: 7] 

R 39 
- M 1 — 
R*° 

10 [0 0 9 1 ] m 1 (4, 4^ R 39 *5J; 

■HR* s i~4©r/u^s*fcttg}*fl(^**s6~i o 

COT y -zUffe^,) -C*>5<l:***s»* Lt\, 

[0092] ifriE-^ av) xm^ix^it^ 

(OttfaX-lt^ M 1 (4, ^nr^ffcl R 3l f4» ^ 
^*-C*>9, R 32 ~R 3S I4, 9. X 3 *J 

4tfX* (4, IfiSI^-CfcU. Z 14, 

[0 0 9 3] 

[ft 8] 
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R 39 
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- M 1 - 
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R 



R 35 R 39 

_ c - C - 

I i 

R R*° 



R 39 
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C - 
R 40 



[0 0 8 8] (itf, m* CtlrjmX'ibV , R M *jJ:t)t 

*a s i~4<or/w*/uaifctt«*jB^-»#6~i oco 

3a *J4t7R 3a (4, *^^-efe9, R 33 ~R 37 I4, 

^^-^/■js i ~4cor/u#/us4fc(±^^^-e foi{k ^. 

[0 0 8 9] £<b(C WJE-jft^: (IV) T-^^n-Sfk-a- 
fecO^^T-(4, M ' (4, ^ = i)AfJ)i), R 3, (4. 

si-Mcisi— x-ixmm^F&fii i — 4co7'/i'df-/U'S-c-*> i ), 

R 32 :fc4l>'R 3S {4. 9, R 33 -R"(4, [jq 



50 



20 R 39 

-il- 

R 40 

[0 0 9 4] M 1 14, 4r-f R 39 :foJ; 

[0 0 9 5] «TfC±IB-JttSt (III) T-^^tvS^ 

* (1- (2-> 9vU-4, 5-^vy-Y Vt^/U) } vvU3- 
?Av^ny K, v^^vUv-y l/>f^ {i- (2-^7- 

y K, ^f/U7x=;Vi/i/i,y-^ {i- (2-pC^-/u-4, 
5— OZ-Y V^/U) } ^nz^^ni,^ ^Jf. 
^7x^->l)i/>-a {1- (2-^^/U-a-T-fer-7->' 

^°y K, ^f/U7x=^>yu>-^ {i_ (4,5-^ 
Sf— /U) ) i/^a - "7^-^^ a y k, ff-^-y 
x=/Ui/yuy-^ {1 _ (2,6-^^^/U-4 ) 5-x>--/- 1 ' 

->yu>--t'^ {1- (2.4,6- h y ^f/M,5-^i/^i/ 
[0 0 9 6] 47t±fecO«fc^/,C^U=i = ^A^-g-#Uc*J 

[Q 0 9 7] (b) %mzjkl =±£J±££Jd££M 

(B) t«7;U* -'7A^-df-->{k-g-^3(4, ?**^*QCOr 
/^/H>r-fcotU<, Sf;1$ri¥2-7 8 6 8 
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[0 0 9 8] t£*^ffl<07VUS/:*-i>-vi4, fcir^tt'T 

(2) ^>if h^iy, lf/H-f; K fh7t 

Kn 7 7 >t£ ¥<Dmtt<PX\ b <J T/U*,i>T/is 5 = -y A 

rein 3 

(3) r^y, 'Ot'y, b^*->'fj:k'<Dm&'pX'b V 

[0 0 9 9] ttr/us/^vii.-^*©^^ 
«fiS^Sr**urt«tvx 0 *fciHii|ji$tLfc±8e©r/w-s 

fir /u $ / * -y- ^nnmmcsm £ -err t> «t t\ 

[0 10 0] T/u*y*-y-vSrH«-r5BR(cffl^e,ix5 
&mrsu*-?j>.it<£®,t i-rit A«:6«jJwtt, hyy 
^vutvu? = -7A, h y zc^/wr^* = <7A. hy/o 

7Vu5;-?i» s h y ^-^^yuT/u5 Fyf^p 

T/u$ = r>A^ifcD h y T/U*c/UT/l-* -V U ; h <J is 
? U~.*i/,\,TJU% = ^A, h y n^-^^u r/l , s 
= ■7 <!:<£> h y ^.7 a ; -^f 

/UT/i-^^A^D y K, ^f/ur/K^i?^^ n y 

K ; i?xf^7/U* h\ yyj-jv 

= *A7VU==Sr->K ; ^if;i,7yUi->>A7x/#-> 

an«f fcft-s. 

[oioij rh^jt,, h y 7^*^7/1.? ^.7 

h y D7^7*?i-?A^ J L < , h y 
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tLT< Ties: (v) -cas^ta^ yy^wu 

10 1 0 2] 



(i-CHs) , A 1 y (C s H 1Q ) , ». ( V ) 

So ) 

[0 10 3] T/U$ /#f">roPIK^ffl^e,^5^ ( J : 
LT{4, -cv-trV, h/i^>, *->u>, ^ 

k'<vm®mm<t*m. #yy^ 

[0 104] :Oi}4«l7/U5 = *At*^ft 
20 (BJ fit, ^T'ifcJ4 2fflWJii®^#^rfflt,^ - 

(C) mm&&&£&!& (A) T ^y#» 

(C) SuKil^Sfk^ (A) iS^LT^^VJt^ 

^ tAS ^) L-CIt^ - 5 0 1 9 50^ 

1 - 5 0 2 0 3 6 *>Bt«. 3-179 
0 0 5 #B33p 3- 1 7 9 0 0 6 ^$g. ftfflW- 

3-207703 ^fg, ^f^ip 3-2 0 7 7 0 4ffi 
30 i> USP-5 3 2 1 1 0 6 »^«*ifteK<fc*nfcyU 

[0 10 5] /U-f^Kt LTI4^^->^A^^n'^ 

[0106] xtmrn+z-irfftz^ lti* 

B R" R b R= ... ( VI) 

40 (S:*, R • . R * fcJ:t> -R= 14, ^tlfhMLT, 

Sr^-T. ) 

-ties: (vi) vmz)xz(fr&'®)t Lxmm^ztt^ bv 

7 jvJrn-Xa's^ b V 7 *=l;\,#u v. hy^ (4-7/u 
^-□7^x/U) *n^, hy^ (3,5-y7/Utn7i = 
/W) *'av. h>J^ (4-7y^n>f,i,7x=/H #a 
> - (^^^7/U^-a7^=/U) 7ffn>- N f.y^ 

(p-hy/u) #n>, (.y^ (o-hy/u) ^oy, hy 
50 x (3,5-y>f;l-7iz/i,) # n Vfr f^if ib.fl-5, 
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[o 107] ^yt>mt^mn. utt^mt&fatT 
nz&mt&m (a) ts^i-Sw^^^^s^jg^ 

4* (A) Sr^^WfcU >f*v#S:Jgj«i-«ri:fcJ: 

[0 10 8] wix?>(0 5*>, Lt^^i^A 

yxf;U7y^^Afh7 bV 
^PtVU7y^^->Afh7 (7x-/l/) yfrvm, bV 

y^/ury^-^Thy (o-Ky/u) hy 

M7 P dt>7y^r:r>i,f h7 (o, p-v*> 

f;u7x^;i/) Tts^m, Fyyf/u7y^e-^Ar h7 
(ra, ri;^f/U7x-;u) hy^/U7y^- 

hy (n-z/^vu) 7y^^r^ (o-hy/u) 

ST bV (n-:/5vU) Ty^^^Af h 5 

•A^h^ (7^:=./U) *£|?f, N, W-^J^^^T — V — V 
^Tb9 (7x-;U) /fr^iff, N, N-2,4,6-' <V*^?vU 
T — y-^A^-h^ (7x-/U) *«?3R*^5^l*f 5, 
ft, y7/^7>^-^AfitLtlt fc£;Ltf>> 
(n-T'cr fcVU-) 7^-^Af f>7 (^V^^/U^d^ 

^ (^^-^) *£St, f> y o^/u^zc^/u) 

7 ^-^T^7 (7x-;u) *«>f^ M (v^^/u 
^ic^/U) ^^7t^^fh7 (7x-/U) *?3f/£ 
ifjMIW&ftS. 

[0 10 9] ^^tC^^S^Sr^fS-Y^Vttfb^ 
*t Lt N h y 7xny^yU><-^Af hy^^ 

7x-/l/) tK U — K N,N-^^f;U7r 
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r>A^h T ^^ (^y^7/^D7x-;U) K 
7xnir^r> A ^ h ^ (^y^7/Utn7x-/u) u 

[0 110] Sfc«TOi5^t^t)^t*|5 0 

T-*^<D^ fcfcjttfhT;* [hy (n-^^/u) 
= *A] y^-*? U -K fcf* [|>y (n-^^/U) 7^ 
10 -*A] 7-##U— K fcf* IbV (n-y^/U) 7yf 
r>y^^ U -h N fc^ [hy (n-y^yu) T 

K Ky (n-^/u) 7y^^^-i-^/w<7i;^ l/ 

##u-k M (n-^fvu) 7y^^^A-i-i7/u^ 
Kr^^'u-h, hy (n-^^-yu) r^^^-i- h 

20 /U) 7y^^^A7n^-i-^ y uy< K — h/j: 

^iltll fcatff^^7> (14) , 7,8-v^/U 
'^>x;*7**7> (13) , 2,7-v?#/l^* >"r*#7> 
(13) , V^TiJ'^ K^-T K-7,8-^^/U-7,8-v>;& 
^■?yf^^7>, Kr^fr/W K9-< K-ll->^yU- 
2,7-^/^<^>^^/jt^> % sy (n-y^/u) 
^^^6-^;u/<f^#V- h (H) > ^y (n-^^/U) 
7^^-)A6-^/U/^;jf U - h ( 12) ^ hv ( n _y 

^/u) 7>^')A7^;U/<:'7yr^^L — h (13) 
bV (n-^/U) 7 V^e - 7 A7, 8- ^^7 / r> y ^ ^ 
ls—h (12) , hy (n-^^/U) r>^^^^2,9-^^7 
/^<!>^*#U-h (12) N hy (n-^^/U) 7^ 

T^^^U— h, bV (n-Z^/U) 7V^-z:^i,r)y^^ 

hy (n-^^/u) r^^e^^A^v^^/N^ K^-r 

K-8-^^^7, 9- v?*/U/< * * h , h y ( n - 

y^/u) T>^e^H7^^>-^^/>^ k^-Y K-8-ry/u- 
7 f 9-i/^7/U/<^>^^^u— h N hy (n-y^yu) r ^ 
^-^^>f^/^ K^-f K-9- h y ^f/Ui/y yu-7 t 
8-v ? ^7/U/<^>^^^u— h s hy (n-^^/U) 7^ 

T(i N fct ^^4-^/^<y-^^7> (u) , 1,3-^^7/U 

(13) H 6, 9-i/fi;l'S<7-'#tf7> (14) 
Kx*^-f K7-Y K-l-^ai— yu-l, 3-^^/u/<y ^-#7 
Kr^/>^ K^-r K-l-^^yu-i,3-0^/U/<y-^^ 

50 fr^o l^TiC^f^^ *^ttlt*tt(C*il^T 
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7-f Hj-^/U/Vt^U-h) zi^/U^— h- (II 
I) . h'J (n-^yu) jy^^A^ ('7>^77^n 
•Y K5-f K-7,8-^/Mr>yf^;tf U _ h) 73 . u _ 
h (ftKtk) (III) , h'J ixr-ff-A,) T^*-$J* 
(-y-^xTJ^-f Ky-f K-7,8-i?*/Uy<^>^jK 
U-h) =x</wx-h (HI) . hV (n-y^ju) T> 

Vr'yj^u-M =L. y Jru-h (III) , ( n -^ 

*A~<*^r*#i,>-h) *=L7u-h mmm ui 

I) , hV (n-y^/U) (r^y^ys 
-Y K7-C K-7, 8-^/M^yfj^y_ j.) 7-^7^— 
h (&«*£) (III) , h'J (n-T'fvu) T>^E-=r7A 
t'X (y-^-xx-f K7-Y K-7.8-S>./?vU-7,8-S?# 
V7**JKU-h) (in) , h y ( n -y> 

/U) 7^=^« (/WK7^ N,8-^f 
/^7,8-v?*/W<i7^^^ u _ (.) ^ n ^ _ h 

J»Stm (III) \ by (n-y'fvu) 7^=!)iM 

7J*?U-h) 3y<,U^_|. (III) , Ny (n-^J-yV) 

T^-V&ex (KxtfxM' h*7-f K^yuy<h*7 ? 7> 
*KU-h) ny<yU^_|« ( ln) |- K y („-?> 

yu) Ty^CA] t** (Kr*y'^K7^KKf** 
U- h) =y^r U _ f. n h'J* tbV (n-y^ 

^<->yr**y-n ^n^-f, ( ni) ^ tr* [ h 

y (n-y^vu) t^^a] (vi/^us^ 

-Y K-7-*yWy<<7^*sKU— h) (, (I 

v) , ex oy (n-y^yu) t'* (? 

>7-*yN^ K-7-#/Uy<£ Is? una. u— h) 

zi'x-h (in) , t** [>y (n-^yp) rv^? 
A] tr* (?>^tj^,< Ky-Y K-7-*/^^yr*# 
u- h) = y yru-h (iv) ttifasijtjf 
[Olli] «T< ±SE (B) *mryu$=^A^^-> 

fk^fciiyt (c) 3&&jut;£-fe (a) t^Lr-c 

[0 112] fD) »«7-/U Sn^A^i» f 
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nctECCT/ll^fL^ (D) WSSTy^^Aftt 



iLTIi, fc i: (vii) T'WtZftZGmT/u 

[0 113] R d n A 1 X 3 -„ ... (vii) 

U xn^ay^m^tnn^m^^TikL, mil- 

3T'c*>5„ ) 

±SE3t (Vii) (c*s^T, R" li^Siar^ft I - 1 20 



fcliT y-yi-ST'$>5/4J, AfWjfctt. ;* ?vu£, ^ 
/i'S, n-^n^J, Yy/neyul, ^yyf^ 
-^>yUS, **?vU£, v^a^v^yl. 

•So 

[0 114] COi56«|7*U-7Aft*« (D) 
10 y^yrntVWTyU^^^A, hVsfyy?,UT»*=L 

is*) ryi^5^-7^, hyf-VTO^^A/^-fOh 

y Tyu^yuy-yi^^^^^ ;W V ^u^yUTyus - r> A/cC 

ay K, ^^yPTyu^^^AjS-ny K. .^yy Dt - 
yuryi^^^^^^a y h\ ^ y y=f-,VTJv 5 = ^ a ^ 
ny K, -yy^yUTyu$=^Aya ? hVj:ifco^Tyw# 
yi^Tyu5^-7A^>7'r K ; > ^yuTyu? A-fex^^ 
ay K, ^^yPTyu? =;yAt^Jf^ b <J h\ ^y7»n 
20 ^7;U5 = ^Al^*^ B y K> ^yUTyu? = ^^ 
-fe^-^^ny K, ^^yuryus^'i'A-fe^^T'n 5 K/cC 

5 Knei'coryu^yuTyL-^^^A^N^^ 
K ; ^^yUTyPS^^Ay^ K, v^y^F/u 

Tyu5: = ^AyN^ K7-f ir'^Tyu^yuryu- =• = r> ^ 
y^ h'7-T K^Ct' 0 
[0 115] *fc*«r/U*=^A{t^ ( D ) t L 
30 T, TIES: (VIII) T-Sg^^^ft^^fflVN^rirtT- 
#5. 

R d n A 1 Y 3 -„ ». (VIII) 

(^:^, R" n±^tmmx^<o. YIJ-OR- S. - 

OS i R f 3 -OAlR« s S> — N R h 2 S. -S 
i RS «*fcli-N (R J ) A 1 R* 2 »fc«L, n<i 
l~2T-$>»9, R« % R r , r« fei^RK jj^j^ 

^*->/u», y^=yus/,ci-efco, R h t±*mm*. 
*^*m. ^f-j^m, -ry^otvus, 7x^5, h 

40 yy^i/yyuS^ir'T^i^^ r» tfj;y RJ tt> ^ 
S> yL-S^f-c-fc^, ) 

(1) R d „ Ai (OR") 3 _„ t?*$n5ft*i» % 

= -7A^h^v-K. yy^yuryu^^^A^ k^-> 

(2) R-„ A 1 (OS i R f a ) 3 _„ tS^5ft§ 
A:ix.tfEt 2 AI (OSiMeJ , (iso-Bu) 

50 2 A 1 (OSiMeJ, (iso-Bu) 2 Al (OSiE 
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t 3 ) tax ; 

(3 ) R d „ A 1 (OA 1 R« 2 ) 3 -„ T-mZftZifrS 
i> fcittfEt 2 A10AIEt 2l (iso-Bu) 2 
A 1 OA 1 (iso-B u) 2 t£f ; 

(4) R*„ Al (N R h 2 ) 3 _ n VmZtlZit&to. ft 
tz-l£Me 2 AINEtj, E t 2 A I NHM e , Me 
2 A I NHE t, E t 2 A 1 N ( S i M e 3 ) 2 » (iso- 
Bu) 2 A1N (SiMe 3 ) 2 /«££*; 

(5) R d „ Al (SiR' 3 ) 3 -„ T-ZtZfLZfo-g-®^ 
tit X.<4' (iso-B u) 2 A 1 S iMe^jti*; 

(6) R d „ A 1 (N (R-<) A 1 R* 2 ) 3 _ n 
-fk-g-^, fci X(4E t a A 1 N (Me) AlEt 2 , 

(iso-B u) 2 A 1 N (E t ) A 1 (iso-B u) 2 f£ 
t\ 

[0 116] _hE5t (VII) tfctt (VIII) T-S?£il-5 
[0 117] :«i5M«7;K = !>A<k^ii (D) 

fi> m?*r-s fci4 2fiw±*s^;to-e:-cffl^£>;: tas-e 

#5„ ±12<0 J; 5* (A) 3&&JKfc£-4ft). (B) 

r^^^A^-^i/ft^, (c) ^ -x^vca x-^mt 
^m$$Z.rf (D) *n»r/ps -<y Mk-&fy}<D'p?£< 1 t> 

[oils] *fc, if^i, mmm*m*3~2o 

(Da -lr\s7 4 >fr<bmt£tlZ'Pti:< t t ll©tl/7 
-f ^ t . &t%m*&.& 5 - 2 0 cO^*^/tf !; ai V;J> t>Jg 
I4*ft5'>&< 1 1 ia<D#y^:/i<D:*fcfi-g-ic:fflv->!b*L 

5«^<4, (a) m&&m<t-£v>i. 

(B) taT^Jsyit*^ C£7i<4 (C) -f 

^^-f .fcgKjSDT (D) f«7/K = 

* * i*k*<» t a» e> * * ^ffiS^-te^r-fc o x t J: v \ 
[0 119] ccd J; 5 <C«tt^at*W:. »«fcSV>»i 
WMcOfb-g-^Tfoor, jffiS^ 1 0~3 0 0 )i m, 
L< 142 0-2 0 0nin<O)H*firtt<cv>L.4»lft^-«(OB 

[0 12 0] ;OHII)ifti UT(4#7L«»fk«j*s 
#£L<, £.<*#J,CI4S i 0 2 , A 1 2 0 3 , MgO, Z 

r 0 3 , T i O2, B2O3, CaO. ZnO, BaO, T 
h0 2 tek\ Stllrjif,©^, fetalis i 0 2 - 
MgO, Si0 2 -Al 2 0 3 , Si0 2 -Ti0 2> S i 0 2 
-V 2 0 Sn S i 0 2 -C r 2 0 3 , S i 0 2 -T i 0 2 -MgO 

taif^mTF-t -sct^r-t-s. r^ibo^T-s i o 2 is 

<fc <>'/;£ fc(4A 1 zO ft ki-%t><nm : l-& L^„ 
[0 12 1] ^Jb\ ±E«l«»ft1*|C»4'>ffl:03Na a C 
0 3 . K 2 C0 3l CaC0 3 » MgC0 3l Na 2 SO„ 
Al 2 (SO,) 3 , BaSO.,, KN0 3 , Mg (N0 3 ) 
2 . Al (NOa) 3 , Na 2 0. K 2 0, LiaO^fCO^ 
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[0 12 2] r.O«t?*fSe^-tta«:j4. *0>«JB*jJ: 

*t5»«i-T-#ta«:tt, ttmmm* 50-1000 m 3 / 

g , L<lil 00-7 0 0 m V g co^ffltcfo •? N 
mU&mfrO. 3-2. 5 cm 3 /g(75ffiia(CfoSC b 

Ur\ I£&*i^#&frf4, ^SICJCSCT 10 0- 
1 OOOt, #£L<I41 50~700t©aSfiric 
10 LtfflV^tl^, 

[0123] $ bit, tfctt?tt&#& LTf4, «cSdS 1 
0-3 0 0 MmT-$>5*-jSft^<7)^^/ cC ^L.i4^ 

Tt4, ^i^, /ntfuy, l-T'-rv, 4-> *f-;v-\- 

±fifc»i urafej«stL5 (*) i^fesi,^^^ 
[0124] ^(oxotm&Tvimmt, mm^mmts 

9t<OttET\Z x kvt, KJUJR-THftiSS 3 ~ 2 0 O a 

r, ±.um&&mit-&s>) (a) 14, y ^ 

»^«W^c«HiUT. iS», ^0. 0 0 0 0 
5-0. Uy^f4L<li*i)0. 0 0 0 1-0. 0 
5 5 V ^■/KDa-CfflV>f 5 Jx5 ( , 

[0 12 5] *fc^r/P5 = ^A^-#^b^ (B) 
30 14, m&&mt-&® (A) f»«)jl»&«J0R?- 1 */Hc*t 
Lt, 7;K=^A®x^ il»l-io, 000 
*^L<ttl0~5, 0 0 0 : e/i'i/i5«t5)5;it 

[0126] -r x-xm xs&ik&m ( C ) 14, 

(A) *<Dm&&SB,mi- 1 ^/KC*fLT, tKo 
^^75^ ii^-, £jo. 5 — 2 O^e/USf i U< (4 1 — 1 

[0 12 7] JtjCtir/l-Sn^Aft^ (D) 
^^ = -7 A **risik&%0 (B) 
40 W^-Sfctt-faJ-^t^ ^->ttft^4& ( C ) <t«03Jfc**W 
f l^/W^Lt, 1^, |f)0~l 0 0 O^K SSL 
<l4»0-5 0 0t^t<t5i5 ^ST'^BIC^ C-Tffl 

[0 12 8] lEOij/ittlliffliNt, jc^uvt, 
^^^^•-^^5 3~2 0cOa-7)-U'P'-< >^^6iM(4"^lSli'- 
4<ttlIoti/7^yt 1 WSRJK-f-iftAS 5 - 2 0 W 

50 -5. 
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(c) S&fctttfWr^s^frjMfr^ (d) 

[0 13 0] SfcttttfirMi-SRlctt, MflOsft^^K 

[0 13 1] JbE*££jmt£*«fc (a) , = 
»?A^-^r'>{k;^ (B) , 4 x-^itJ 

(C) *5j:t5*«r/U^^^A{b*«5 (D) (4. 
1 0 0-2 0 Or. L< (4- 7 0- 1 0 Ott'S^ 

[0 13 2] *»«ttt, ^ft^y^ «*B^»^3 
— 2 >a»5>W»t3^fc< <t 1 1^) 

^r^y^^h, ^li^^S^ 5-20 ^^^s^f y x > 

0-2 0 Ot»iL<lj:5 0- 1 5 0°C*Hc#£ 
L<f46 0- 1 2 0°CT\ tME-lOOkg/cm 2 
»* L< f4*5U£-5 0 k g/c m 2 L< 14* 
5UE-3 0 k g/cm 2 (0&#T-ef?ft 5 

[0 13 3] w^*«^SJC«:. «^Ofi^*}£Tlli£ 

[0 13 4] ^il*^ MBtSw 

[0 13 5] il^n^^f-l/y • a - tl/7^f > • 

[0 13 6] l^Ig^^tjfi, «*4**a<o#« • @ 
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[0 13 7] [t Kn*j//uftxfi/y . a -*-U:7-< 

ftf4 N _hE<o«fc • a -*\sy 4 is - 

[0138] ^^t/V-a-Tf-U^^^. #*&3Ky ai 

10 £ itfHTO*SS:«i|St5 d t <5 0 

(1) i^^T'^uv • a -tU7^ > • #*&jKy 
^>*S^<*(C, v^V % 9-BBN (9-borabicycl 
o[3,3, l]nonane) t£¥<0'^ K D ^7 >SrSs^D 

(2) ffl^txfuy. fl-tl^7^y.^S^y 

(3) gl^txf i/> • a -^-l/^^ > • ^^t^T^y 

fee 

30 [0 13 9] (1) 0*ftt?f4 % m^uv . a -^-u^ 

h/i^ . »$L<iiio-ioog/y^/i/ 

a-^-U^^ v • #&®tfV ^>^tfi^ 

fi, KD*'T>l^/M;:*tLl-l O^e/u, L 
<tt2-5*/ui:*5J:5&ft"Cffl^-5>5 0 *fc, 
Kcr^u-v/a >SS;ioJ:^g^ag|j:-2 0- 

40 sot, ff*u<wto-7ot:-e«>9, o. 

5 - 2 00$^, 9JL<(ii-i 0»Bt?*5, 
[0 14 0] (2) CD^&T'^. m^u^ . a -^-U^7 

>r> -#*i9r*y^>*»*«ctt, 5-4oo g /y 7 

h/u , ®s Kill 0-3 0 0 g/y y K/u 

1 */MC» L 1 0 - 2 0 0 L < 14 5 - 

1 0 O^&k&Ziiitt-em^btl* i8*<t**«4. 

50 <D^fiaftia^ 1 *rsls{Ctt L 1 — 5 0 ^-/u, ff 4 L < (4 2 
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f20-80°C, ffSL<ttlO-70ttfc?), SJ^B# 

nutto. 5-20^, »*Kiii-io^t'*) 

[0141] (3) O^ffi-Ctt, xfl/y. a -jt\s7 
b/L- (««E) , ^K(j:i 0-3 0 0 g/y yh/u 

tf^iMMS* 1 ^e/ujcjt li-io *-/K » * u < i± l 10 

ttO-lOOt, #*L<fil 0-8 0m9, S« 
WMWttO. 1-1 08*|SK #$L<ttO. 5-5B»n-e 

[0 1 4 2] iW*»«te*$V^-Ctt, S?Mi:LTO. 5 
"5N N L< (2 1 — 4 NOTkjgfK^T^^U'V • a — 

— 10 0ml N »SL<li5-50mIttf5o * 
fc, S^S(i2 0-1 0 0t, »*L<li4 0-8 0 

K«?«HBttl-2 0*B, #*L<f±2-i 20 

[0 14 3] ifl/y. a-^"U^^> . #*&3*y a: 

[0 14 4] ±IEOJ:5^ffi{cj;t), - a - 

-^l^t: Ko*i^/HtS*t, ililct: K 30 
[0 14 5] Jite^J: • a-^"U^^>. 

#y 3: t Kn^^/uso-g-^rgij^s^ ^ 

tt*i^*10 0gSfc9 0. 0l-10f/K 

t/«*«-¥-*^ s 5 — 2 OO^^y ^va*<ba*a>ix5 40 
[0 14 6] $SWCi5t Ka*v7Wk^U'>' - a 

^ > . $m®#vzz>>&m&m*. 1 3 stf 
#y ^*t?8HzESix5fl6iatt« [n] ^ 0. 5-10 

d 1 /g s »S L< li 1 . 0-8.d 1 /g<oaSffl(Cfc 
9> Mw/Mn^3BT, *?SL<fi2. 8J^TT' 
B«t*l. 00-2. 00, »*L<ttl. 00 
-1. 8 0C0$5ISICj>^ Ta oC»t5Ta B <Ofc& 
(mm) ItD (Ta/3/Taa) ^0. 4 L 

<f±0. 1«T, i!fftL<(J0. 0iaTX?*>5. 50 
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[0 14 7] #3893 ot Kn^s/yuft^^v . a 

ftg^ JfejBK j£ 

[0 14 8] #3891(0 fc Kn^rv//Htxf - a-^h 

Ki^x^^ y^/i^r y h 
ft if am* y^r*- HBtt^antffeixa. 

[0 14 9] * fc, #389!Ot Kn^^/Htx^uy . 

o - *i/7-f y • ##a#y xy#i*#ii, tKn* 
5 it^m^mm t Lt»t§ r i id ± 0 xmm s it 

[0150] ^f^ym- Mbg^i Lttt, 
TO^v^^yiyr^-h, mmm^^f y ->r^- 

[0151] J:o*«cWicfi, ■B«i^yv7*-h 
4: LT(L ^ f L/y y y/^- h / xf i/y ^ y 
S'T*— K hy^fi/y^ym-h, 
x ^^^^ yi/r*- rhy^i/y^yyr 
^y^^f i/y^y>> 7 ^-^ 2-y^/L,^ 
^y-l,4-y>fyy7^h, ^^rif^ 5^ U y 
T^.— ^y^^f i/y^yyj^-^ 2,2'-^ 

7<^/^y^>-i,5-^ y->r^- Th^^y^u 

Vv-T*— 2,2,4-hyy f;U^y^y-i,5-y>f y 
^ >:r; ^~^. /t^f L^y^yy7^-K 2,2,4-S 
Ac2, 4,4- h y y ^yl— ^*>S?>f yy/T- K 

— K> hyr^yfyy^yyr^-h, xh^T-'^ 
i/>^yy7^-h, ^y^r^yfuyy^fy 
,>7 ^-K ^^rtr ^7 ^ f uy ^ y y 7^>- h f 

&mift>ti* nsmmis<< yfT*-h tLxtt* is?* 

7*DAy-i t 2-y^ yy7*- h, Dya^y-l, 2- 
t'^.( */kf-Myy7^-h) , y^p/n^y- 
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1,2-tr* (^f/^ym-h) , n ^^^> 
-i,2->v vm- k >^ yi/ 

7*— K V^ n->^r-^V-l,4-v?>f y->T*— ^ j- 

B >"^ y K 1, 3,5- h V y fvu-2-7*D tvu 

n^*v//u> *>- 4f 4 '-v^r y v-r^- k ^>>^d-^ 

*iSJW?jU* * V-4,4'-^y*>T-*- K S*->^ a 
A ^^^> 9vl^ *>-4, 4'-^^ VVT^- K 2,2' 
— yy^Vt-^i^ a^v'/uy ^>- 4 , 4'-^y>>7^ 

— h , 3, 3' -\S * J-Jl'i/is? n^i//u^ ^ ^_ 4 4 ' _o? 

y^- k 3.y,s,s 9 -T- h7>fyus;^p^ 

v-vwy ^ V-4, 4' -v^ y ~>T*- h . 2, 2, 4, 4-^ h 7 y 
f /H, 3-^>^ □ y-4, 4' - v?^ y '>7^- K 2,2, 
4,4-7" b?=-?-/U-l,3-$'# d^>-4 ( 4'->W y->T 
h , 2, 2-v ? ;/5vU-2 > 4-S^t^yU-i, 3— > ? a > 
y v-T^— h v 2, 4-i/aL^/u-2, 4-v^y ?VU-1, 3— > 

^n^y^yy7^- K 2, 4->>y fvu-2, 4-y r 
ctvu-i, 3-^n^y^y^- 2,4-v^ 
^vu-2, 3-^a^y^yi/7^- 

— hi: LTtt, l,3-*fcW:i f 4-**>y u>e^ ym 

— K l,4-^^/u^<»^— /u» Wf w r -^ ym- 

h) . p-^ai^i/>t^ WyyptV^y^- 
H . U'^7x^/M^y^ym-F, 1,3- 
^x-zu/o/^-u-^y^^- K 1,4-^fc 

1*1, y V-a>, ea'-S^f y^7^- K 

^7xs/n- 7vu-4 r 4'-fcT*y ^yi~r y v-r^— k 

4, 4' -n-^n f/Ufc^x— vU- Wf a/ -i*>f y i/T^ — 
K TV h 7ir V-9, 10-t'^y ^/u^ y>>r^- K *J 
t Kd7 > h y± >-9, lO-^-f y y7*- K (2- 

>r y^7^-hxfyu) ^u^^u— h x tf* (2— r y 
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^yv/7^-h, p-7xnuy^yy7^-K 4, 
4'-v^7x-/U^ y->T^- K 1,5-^:7* 
y^T^-h, 2,4-£fctt2 f 6- h y l/y^y->7*- 
h*4T*s*« p ?>ix % 3tiH±co^y.>7^-^ k ^ tt 
£ LTf2 s l-^^/U-<vy-/U-2,4,6- h y yv7^ 
— K 1,3,5- h V ^fyu^y/- /u-2, 4,6- hy^yv 

10 7x=^2,4,4 l -hy^y^r*-h, ^7x^/M^ 

>-4, 6, 4' - h y ^ y 5/T h % 4, 4' - v>y ^/Ui7 31 =. 
/U> * >- 2 , 2',5,5'-fh7^y ^>7^- h s h y -7 x 

~/uy * >-4, 4\ 4' ' - h y >r y > r h ft & 

[0 15 2] *fc, ^9 5vffc*40i:LT«l9A*W^ 
• a-ti/7^y.#*S:*yxy*i^, 4% AJRia 

[0153] 

[^0^CO^] ^mWlcmzt: Ka^^xf i/> . 

xrmmmm t (om^m^n x v ^ § 0 

30 [ 0 1 5 4 ] 

[0 15 5] TEXJfi«-CffltNfc^=i - VMt&m*: 

[0156] 
[^9] 



(22) 
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rac-y J =f-)Vi/ u P >-trx {1- (2-^f;l/-4-7ii;H>fi^) } 



1-Pr 




[0157] 3Q 

^^■iZ^WLXl. 2$^7Agf/ml) Bf 

Z r iSSU 0 . 0 0 2 5 1/ *A-/m lTfcO, > =f- >VT 

y ^ 7 AJgC^/m 1 ffe5. 40 
[0158] iSfe V>"C w CO h/wa: vjgjgfc, h/^V(C*f 

[0159] Z r :0. 0 0 O 3 3 5 !J ■t/W/m 1 
= 0. 33; U ^u/y y h/u 
y7vUTyl^*-*->«£ (AlgflcMLT) : 
0 . 2 0? i) ^E-yU/m 1 = 2 0 0 ~ 'J *c>V/ 'J y h ^ 

[fi-S-] ^r#SI§r6gx.fc 15!)j/ h /uco ;* t- > u^-MA 



>*7U-1,6-*-**S*e^ ( K T TMODj tBSfS-f-S 

[oleo] i-<c*>*,*r«**±^*»c,a-fi.*rt»c % 
^•bJxfc/ttgE^^^gBf o. 03!)yh/K hy-ry^* 

f^7/u5=^Aco^tyS$ ; l 7 5 V 

/V v h*) ZU&fO. 3 y j/ h/K 7-*?vu-l,6-5f- 
^^S^ai>©^4F-^>Jgtt (»g ; o. 1 5 y s/ h/U/ 
y y h/u) ?rS8#i . 5 y y h/K **L^JxiSttWt«t 

[0161] *fca^-«±aia»e,a^»rtic, 

£r&B#2 0 0 y h/K 7*cr tVy|:Sa$2 0 0 y y h 

o'c-e^o, 7«jv«^pq# i (-r^^*>a^-^-y 

[0 16 2] &<,>T% «^-«T»*»5>iS#UlLfca-&» 

10 0=0. igcH (lOOmmHg) <Oftf*T 
IC, 2 4H#|B](£j*Lfc, 
[0 16 3] W_toiftft»-C. ifi/>.7-nfi/v. M 
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OD#«-g-flsasgs#3 3 OgOifi^fc. »P>Jxfc 

^ 7 0/3 0^19, 7-^fvU-l, 6-^-^^-^^ v 

[ t) ] 7)5 2 . 6 d 1 / g T'fc •? , Mw/M n (7>tt 
7)5 2. lffcl BlSJl. TaS/T« 

[0 16 4] 

tH/M^ (KT r E NBj tlMErs^ 

l/\ ^^^y^Vco-^^rl^^^ojSSSrO. 05 y 

jy v^/ y -y h/ui Lfc«*K4, mm 1 tra«mc LT 

[0 16 5] £L±<omtt-r\ • /□ en/ • E 

NBtl^sg^ 7 0 g©ffiP,ti,fc„ »c>*Lfc# 

» *7 2/2 8f*)!) > xf-yfyz/wt;^^^ 2 0 

S Crj] 7)5 2. 3 d l/gffct), Mw/Mn 0?ffi*5 
2. lfj)9, BfS?)5l. 04ffc'}, Ta0/Taa 
COffi^ 0.01 5fcr*T*>o fc. 
[0 1 6 6] 

mam 3 j 

otgfrKjo^TSf&T, 3 O^Wft^rsctldJ: 30 
r iggli 0 .. 0 0 4 5 y ^/U/ m I ffe ►) , * 

T/u^^vi'mmtT/u* -?j*m*izmnisX 1. 2 

[0 16 7] R^-CCO h/^>mmz, b^^^iZtt 
[0168J Zrgg:0. 0 0 0 6 7 5 y ^r/U/m 1 40 

(o . 6 7 5 y ^e/u/y .y h/u) 

7<f7U7/«#f>gg (AI^IC^ILT) : 0. 
2 0 5 y -^/l^/m I (2 0 0 51; i) y h /u) 

-a-tlSrfflt^T. ifg!i^)(c^^uvt , 1-7' t- > t . 7-/ 

[oi6 9j i-^^*,*-r»^si±gu7)^s^sg^ic. 

Lfc^'fr-tT-^&SB* 3. 1 8 5 y y h/U, ±|£ 

"trftbixfcteSiigflJSr&i^o. o i 5 y 7 h ij j 

yy^T,i,x-vj*(D^*-v->mm mm ; 1 7 $ y* 50 




3; 4*BH3|E 9- 7 7 8 2 6 

44 

fr/VyY/v) £§B#o. 3 y y h/K 7->gvi~ 1(6 _ 

[0 17 0] SfcS^SiSBS^f,. xfu >5 . Ssf2 0 
0 y •> K/K l-y7>5:Sl$i 5 5 y -y h/K Ztl^fti 
WM5»C««Lfc. 9 0°CT% 7)>o^ 

»«ii*IBias 1 H#r^ (i-zxto^a-fr^^- /u 5 y h/u) 

[0171] -^m^Tm^bm^taLtzm^mm 

10 0t > «E(10 0mmHg)©*#T 

[0 17 2] «±<0»ffc-C, xfuy .l-^> . mo 
D*l^teSSlt2 8 0 ,g (7)lf#?,tlfc. Wfctbfc* 

Ti^jS/J^StfffiKm&irOit (xfi'V/i-T'ry) # 
7 9/2 1ffc9 ( 7->^/U-i,6-^-^;?v! : rc>A,e,Jg 

Cjj] 7)5 2. 4d l/gffcl Mw/MnC73fil7)S2. 
2T'£,y. B«»<1. 0 8ffcl TaH/TaaOl 
7)5 0. 0 l*»-C*,ofc. 

[0 17 3] 

[§!!i£0!j4] S!it8»J3tc*j^T, y u T 

7-* *vu-i, 6 -** * ^xyicftit, ]) 7^,; 

^u^>-S:fflv\ ##®7ff y ^^o^^-y-v^ojgi^ 

£0. 2 0!)yU/y y h;pi U i-^fy©Mt 

$rsu#i ooy? h/ut Lfcw^ji, 3 t mmiz 

[0 17 4] W±C0^-C. . . EN 

88/1 2ffet), ac^y f r ^y/us</u^v*»P,'i»*»ix 

[ij] 7)5 2. 6 d l/gT-fci), Mw/Mni7)fi#2. 

BMt)5i. 01t*9, T«J/Toa©I 
7)5 0. 0 1 JfcjjSj-C- £>o/c 0 
[0 1 7 5 J 

[Sait0<)5] Kite* 3 lessor, a -tu7^iLt 

m (omm&^m^ 1 . 5^h^a, m-s^m* 7 
o°ct LtcmYtt, mm&i 3 1 mmz L.x&m-&{*zn 

[0 17 6] Kl±CD&frc\ . l-^-^^v • M 

oD*a-g-($7)5SB#i 3 og©i?ii^t, mtbtifc 

» 7)5 8 9 / 1 Ifol 7->^/U-l.6-^"^ 



■. # 

(2^ 
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PittS [77] ri s 2. Odl/gffc^ Mw/Mn^l 
&2. 2T'fc^ Bffi^i. Ta3/Ta 
aOpO. 01*lt'fcof: 9 

[0 17 7] 

[ClSfifd 6 ] 

2. 8 k g) £lfcSLfcJ*jg«8 0 Om I co^f^U* 
-^**>£A 2 0 g SrAix, vu^Jiftfy 10 

S8»H«TTfTofc 0 »b*tfc*»»«Sr3if u^s;^ 
oy K2 0 0miq>lc»U 8 0 < C-e2^rajDfRLfc o 

[0 17 8] [fi^] 2 y y K/*-0»«ai^3S«Srffl^ 

x s mmm^^i-^t, i-y^^t, 5-xf yf> 2 20 
[0179] -*-/«c^*>, ttsf jj^zmm y * k/k 

g££f ^ yS^|&gt*SB$0. 2 5 ^ y ^Aj[^C0§(J 

^T'ig^#j{c#y& Lfc 0 |B$|;xf u>*m&? 3 0 0 y 
^ h/K l-yfy^i0 0^yh/K 5-xf yjy 

B#SK *Ky ^— «j£2 2 g/y y h/^ftTt'fTo 30 
[0 18 0] ^fiRL/i:#y^-*«Sr«^«j:9itttW 

A-ftc^U WfflLfc#y^-&8 Otr l 2B#W»EE 
[0181] }|W;xfu> . i-/r> - ENB^I 
&«^ix««fiE*ffii:(^tt: (xfuy/i-^y) #8 

9/1 IT^'}, x f y f y / /u^'/U^ > ^ b 5 40 

ffif&miL<D^&tf l . 9^/u%-e*>9 % 
#1. 3 d I /gffc^ Mw/Mn«OfS^6. 8t'fc 
9, Bfjf^O. 85tfc9, Ta j8/Ta a<DfflM«0. 
0 15feS8T'fcofco 
[0182] 

^Cl»U;3 0 0ml^77g 
AE77^^C, h/ux> i 5 0ml. 1 T*'&h 

^11. 9 6 g*5iC/ifli6fk*5R*flSjiJ (z^® ; 3 5 
%) 2. 5 2gSr«AU 7 0 tS T : #r£ Lfc. S 50 
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-<^S^ili?: 1 . 5 y y h/KDTir h >lcj±A LtK y 
^-£#rffi£-tt7t 0 «fajL^^y^-$riSiSL, loo 

l 

[oi83] »&nfc % «tti^e>T£o± 5 l 

T7-f/UAfcft:»u #Al*it3i«*TIB<OJ:5lcL 

S'^K ^!ixfuy7i /7 ^ L/ _| v (PET) 

^ h^<tt^^*Sr 1 5 cmX l 5 c m^j <0 &o fcff 

* (§3 0 R <b*17tSE#) IC 3 . 3 g (OKff 

ft) £@Wc 0 &^T\ PETSy-h, T/U^Kv'— 

[0 18 4] ±E^U^«-e«ESixfcK3|S|.Srl 8 Otco 
*y h^u^otfucAix. 1 0^raco^^frofc^ x 
«#rt*>«te*tt9|*<fc«> % JlUJE (5 0 k g/cm 2 - 
G) «UE*ff«:ftEII»OjgUfc. &^T% 50kg/ c 
m 2 -G (C»EU 4 5>P^DJE*D^RLfc 0 JfcJEfg. 

^^V^ttHw^U 50kg/cm 2 -Ct'6»F« 

^vua (ftt^ft7,<;i/A) 5 0-1 

7 0 ix'm<DmZ tte-DtzUftZttA 1 

[oi85] a i titmm&tomm m^m^^ 

SJ5 0/zmO7/^S2 8:t*^ /USrff 
ofc 0 t — h y-;Ki, t— h 7—<£>TgW&K£: 7 
0t. ±»toailr2 0 0ti:L, t - f *>-/UEE 

lkg/cm 2 x h -/UB#p p ^fi l L,*l„ 

?#^<Xfc«JB*S: 1 5mmi|@OSf|fftC^J»9 , 2 5^:011 

[0186] t- h^-/u^jsti, iitaai^^coi^T' 

^5JBtJE14#m^*io«»3lLBS: l 8 0° 2 
0 0 mm/m i n OjifiT-*JK Lfcl^O/£;ft£$J£i-£ 

[0187] 

2t1#t)n/cxf uy - y n t'l/y - ENB^fi^^^ 
[0 18 8] fftl^b^jlt^i 
[0189] 



m 
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3 X''&<btltz^^l>-> • l-y^v . MOD*I^*^ 

[0190] *#e,twt, g&m&itfrbmmmi tmm 

{CUT7^A£fl^u *fA l«*^^^Jg^Jl t 
[0191] 

I^it50<j4 ] mife&l 1 (C*3^T, £tit01J 1 T-mtbntzx. 

[0 19 2] ^bixfc. ^a-a-^^^ig^ji 

[0 1 9 3 j 
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[0194] mbtitz. m*tm*m*c,nmmi tmm 

[0 19 5] 

[*«« i ] ssitey i • -j* euv 

• MOD*S^*»c,ni60!n tmmicLX7^;u^% 

u ma i &*3ft«*gffiM 1 1 mmiz Lxmiz l 
io tz 0 Mmsra? i f^-r„ 

[0 19 6] 

[JfcttW 2 ] ^js^i i icfc^r, ®Jit#J i x-^^ttfc^ 

f ^ • ^° ■ MOD&m-£tmzKs_x, mmw 

[0 19 7] #P>nfc, 3?tt»#«:75>ibllJSesjl ir|I)« 

20 [0198] 
[^1 ] 





1 MH1 


X«M2 


3 


XfcftH 




it KM 2 




*a a 


Et/Pr/MOD 


Et/Pr/ENB 


Et/Bu/MOD 


Et/Bu/ENB 


Et/Oc/MOD 


Et/Bu/ENB 




im/a-H7<> 


70/30 


72/28 


79/21 


88/12 


89/11 


89/11 


*> 












ft • 


*>&m 


3.6 


3.2 


2.3 


1.9 


2.5 


1.9 


* a 














y • 


[ f? ] «ii/g) 


2.6 


2.3 


2.h 


2.6 


2.0 


1.3 


















> u 


Mw/Mn 


2.1 


2.1 


2.2 


2.2 


2.2 


6.8 


















BK 


1.02 


1.04 


1.08 


1.01 


1.11 


0.85 


















T a £/T a a 


<0.01 


<0.01 


<0.01 


<0.01 


<0.01 


<0.01 




t Ka + S/;H^i 


0.18 


0.18 


0.12 


0.12 


0.12 


0.12 




<t*/10Gg-*i>7-) 












SI 


C 9 ] (dl/g) 


2.6 


2.3 


2. U 


2.6 


2.0 


1-9 




Mw/M n 


2.1 


2.1 


2.2 


2.2 


2.2 


6.8 


















B(g 


1.02 


1.0H 


1.08 


1.01 


1.11 


0.85 




T a 0/T a a 


<0.01 


<0.01 


<0.01 


<0.01 


<0.01 


<0.01 




»A 


U.O 


3.7 


2.7 


2.6 


2.8 


1.3 




( 6/15™) 











MOD : 1-/ + )\,-\ 9 



Bu : 1-«T^>. Oc : ? r >, 
EMB : x^- ij ^ > / ;U rK ;U ^ > 



